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MEMORANDUM

SUBJECT: OXAMYL: AMENDED TOXICOLOGY CHAPTER FOR RED

FROM: GuruvaB. Reddy, D.V.M., Ph.D. David G Anderson, PhD
Reregidration Branch I Regregidration Branch 1
Hedlth Effects Divison (7509C) Hedth Effects Divison (7509C)

THRU: Robert Fricke, Ph.D.,
Reregidration Branch I
Hedlth Effects Divison (7509C)
and
Pauline Wagner, Branch Chief
Reregidration Branch I
Hedlth Effects Divison (7509C)

TO: Chrigtina Javis, Risk Assessor
Reregidration Branch I
Hedlth Effects Divison (7509C)

PC Code No.: 103801
DP Barcode No.: D244726
Submission No.: S501972

ACTION REQUESTED: Prepare atoxicology chapter for the Oxamyl RED.

RESPONSE: The toxicology database for oxamyl has been reviewed by the Reregistration Branch 1I.
The database has undergone QA/QC by the Toxicology Science Advisory Council (TOX SAC) on
February 6, 1998 and peer reviewed by the Health Effects Division's Hazard Identification Assessment
Review Committee (HIARC) on June 8, 1999, July 15, 1999, and July 5, 2000 and by the HED FQPA
Safety Factor Committee on August 30, 1999. There are no DATA GAPS. The toxicology database
for oxamyl is adeguate to support a Reregistration Eligibility Decision (RED). The toxicology chapter for
the oxamyl RED is included in the following pages.
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OXAMYL: TOXICOLOGY CHAPTER FOR RED

|. TOXICOLOGY DATA BASE
HAZARD PROFILE

Thetoxicological data base on oxamyl is adequate to support reregistration eligibility. There
areno DATA Gaps.

Oxamyl, ethanimidothioic acid, 2-(dimethylamino)-N-{ [(methylamino)carbonyl] oxy} -2-oxo-, methyl
ester; DPX-D1410-196; DPX-D1410-196 Technical; methyl 2-(dimethylamino)-N-
{[(methylamino)carbonyl]oxy} -2-oxo-ethanimidothioate; methyl N’ N’ -dimethyl-N-

[ (methylcarbamoyl)oxy]-1-thiooxamimidate, is a water soluble carbamate insecticide
(nematicide/acaricide) currently registered under terrestrial food and non-food category for use on
field crops, vegetables, fruits and non-bearing fruit trees.

With the exception of the ora LD50 and inhdation LCy, studies (Category | & |1, respectively), other
acute studies have demondirated oxamyl has low acute toxicity by other routes of administration
(Category 111 & 1V). Oxamyl isamild eyeirritant. It isnot askin sengtizer or askin irritant in animal
Sudies.

Genadly, a NOAEL/LOAEL from the chronic study is sdected for establishing the chronic RfD.
However, for Oxamyl, the HIARC selected a NOAEL froman acute neurotoxicity study based onweight
of the evidence of the toxicity data such as the chronic dog and rat studies which yielded a higher
NOAEL/LOAEL compared to the acute neurotoxicity sudy. Since the measurement of ChEl was not
conducted at the peak timeinthe chronic studies, the acute NOAEL (0.1 mg/kg) is dso protective of any
maternal/developmenta effects and chronic exposure, and ChEl was reversible (not cumulative) as
determined in the carbamate reversihility sudy. Therefore, there is high confidence in the chronic RfD
derived from the acute neurotoxicity study in rat.

Two acceptable 21-day dermdl toxicity studies are available in the data base. Although in one study
(MRID Nos. 40827601 & 41118201) lower NOAELSs for ChEl was observed, this study was not used
for risk assessment because of uncertainty regarding restraining of animas during the sudy. In the second
study (MRID 44751201) no derma toxicity was observed; however, systemic toxicity related to blood
and brain ChEl was observed in femaes a 75 mg/kg dose leve.

No developmenta toxicity was seen at the highest dose tested (4 mglkg) following in utero exposure to
rabbits. Following in utero exposure to rats, decreased fetal body weights were seen in the presence of
maternal toxicity. In the two-generation reproduction study off-spring toxicity was seen only in the
presence of parenta/systemic toxicity at the highest dose tested (5.2 mg/kg). Therefore, there was no
indication of increased susceptibility following expasure to Oxamyl.

Inan acute neurotoxicity study in rats, neurobehaviord effects (FOB findings and numerous clinica signs)
were observed at a dose leve of 0.75 mg/kg/day (femdes) and 1 mg/kg/day (males). In the dietary
subchronic neurotoxicity study the same types of findings were observed a higher doses, males (14.9
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mg/kg) and females(19.9 mgkg) withaNOAEL of 2.1 mg/kg(males). Neurotoxic effectswere also seen
in materna animas in the rat developmentd toxicity sudy and also seen in chronic dog studies. No
neuropathologica findings were associated with neurotoxicity effects in the above mentioned studies.
Retina photoreceptor cdl atrophy was seen in femaes in 2-year chronic rat sudy, but was considered
within historica background and due to aging of the rats.

Inin vitro studies, oxamyl is not mutagenic in the Ames test (bacteria), not mutagenic in mammdian cell
culture (CHO), did not induce chromosomad aberrations in Chinese hamster ovary (CHO) cdlls, negative
for indudng DNA damage/repair, and does not cause unscheduled DNA damage in primary rat
hepatocytes. These acceptable studies satisfy the pre-1991 mutagenicity guideline requirements.

Oxamyl was readily absorbed ordly and eiminated in the urine (80 - 91% of the dose) and feces (< 3%
of the dose). The magjor component present in the urine was $-glucuronide of oxime (31 - 37% of the
dose), metabolite oxime (13 - 18% of the dose) and the parent oxamy! (7 - 11% of the dose). Notissue
accumulation was observed. No sex differencein absorption, imination, distribution, and metabolism of
oxamyl was found. The toxicology data base provides sufficient information for selecting various toxicity
endpoints and doses for assessing the risks for this chemica (page 19).

Acute RfD of 0.001 mg/kg/day wasderived from the Acute Neurotoxicity Study inrats. This study was
considered gppropriate by the committee because neurobehaviora effects are presumed to occur after a
sngle exposure (dose). The endpoints were sdected based on ChE inhibition.

The FQPA Safety Factor Committee determined that the FQPA safety factor for protection of infantsand
children (as required by FQPA) beremoved (1x).

Atthe August 15, 1996 mesting the HED RfD Peer Review Committee classified oxamyl asa"Group E"
chemicd based on the lack of evidence of carcinogenicity in male and female mice aswell asin mde and
femaerats. The HIARC concurred with the previous classification.

A. Acute Toxicity

Table 1 summarizes the acute toxicity data for oxamyl. Oxamyl isacutely toxic via the oral [rats], and
inhdation[rats] routes of exposure and isnot toxic by the dermal [rabbits] route of exposure inthe studies
required for labding. In guinea pigs, oxamyl is not a skin sendtizer or skinirritant.  Oxamyl is not an
irritant to the rabbit eye. Although both primary derma irritation and derma sengtization studies were
classfied assupplementary, the informationprovided in these sudies was sufficient for understanding the
effects of oxamyl withrespect to primary dermd irritationand dermal senstization. Requiring new studies
probably would not change labding classification.
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Table 1. Acute Toxicity of Oxamyl Technical

Tox
GDLN Study Type MRID Results Category

81-1 AcuteOral 00063011 LDy, =3.1mgkg (M); 25mg/kg (F)

81-2 AcuteDermal 40606501 L Dy, > 5000 mg/kg (M) >2000 mg/kg

(Rabbit) (&)

For abraded skin 90 mg/kg produced
death with 50% a.i. in water

81-3 Acutelnhalation 00066902 LC50=0.064mg/L (4hr)
0.17mglL (M)
0.12mg/L (F) (I hr)

81-4 Primary Eyelrritation 00066894 Marked pupillary congriction,
conjunctival irritation, reversibleby
7 days

81-5 Primary SkinIrritation 40606501 Mild erythemaand edema. Cleared
by day 5, except in onerabbit that
clear by day 12

81-6 Dermal Sensitization 00066900 4/7 animalsdied (25% test material) Not askin
1/5animalsdied (intradermal sensitizer (25%
injection) test material)
Effectsseen on thetest Stewere
dight. Extremetoxicity makes
dermal sensitization study

The above studies satisfy the acute toxicity datarequirements (OPPTS 870.1100-870.1300, 870.2400-
870.2600; formerly 881-1 through 8§81-6) for oxamyl.

B. Subchronic Toxicity

Avalable studies are adequate to satisfy subchronic testing requirements for oxamyl. There are two
acceptable 21-day dermal toxicity sudiesinrabbitsavailable. However, therecent, 21-day rabbit dermal
toxicity study (MRID 44751201) is more appropriate for risk assessment, since cholinesterase
measurementswere made at the peak time of inhibition (30 - 60 minutes after remova of wrappings) and
the animals were restrained from ingesting the test materid throughout the study. Most of the subchronic
feading studies in rodents and non-rodents are unacceptable; however, lack of these studies does not
interfere with the understanding of the toxicity of oxamyl, since acceptable chronic feeding Sudies are
available. Under these circumstances, we do not need additional subchronic feeding studies in rodent or
non-rodent species.
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Dermal toxicity in rabbits [21-day]

@

In a 21-day derma toxicity study (MRID Nos. 40827601 & 41118201; HED Doc. Nos. 006944 &
008071), oxamyl (96% a.i) was gpplied dermdly to skin Stes of mde and femde New Zedand White
rabbits at dose levels of 0, 2.5, 50, or 250 mg/kg for 6 hours/day for 22 consecutive days. The lowest
2 groups (2.5 and 50 mg/kg/day) consisted 5 animals /sex/group; control and high dose groups,
10/sex/dose. The animals wore neck collars during the exposure (6 hours/day). It isnot known whether
the rabbitswore neck collars between exposures. Blood sampleswere collected 9 days pretreatment and
1 hours after remova of bandages following the last treetment. Hematology and dinica chemidry were
done on the blood samples.

Three high dose maes died during the test, but the cause of death was considered unrelated to trestment.
Therewasadatidicdly sgnificant decreaseinplasma, red blood cdl, and brain ChE activity in the 50 and
250 mg/kg/day mae and femae rabhits.

The systemic toxicity NOAEL = 250 mg/kg/day and the LOAEL was not established.

The cholinesterase inhibition NOAEL = 2.5 mg/kg/day and the LOAEL = 50 mg/kg/day, based
on a gatistically sgnificant decrease in ChE activity in plasma, red blood cell and brain of males and
femdes.

Thisstudy is classified as Acceptable/Guideline and satisfies the Subdivison F guideline requirement for
a21-day dermal toxicity study in rabhbits (82-2).

)

In a21-day dermd toxicity study (MRID 44751201), groups of 6 mde and 6 femde HM:(NZW)fBR
rabbitswere treated withoxamyl technica (96.9%, a.i.) at derma dosesof 0, 25, 40, 50 or 75 mg/kg/day,
for 6 hoursaday, 7 days'week. Oxamyl was moistened with water, applied to the skin and covered with
an occlusive dressng during the exposure. The dosages and the pesk time of effect (1 hour post
unwrapping) for blood collection were based on pilot studies. The rabbits wore neck collars 24 hours a
day throughout the study. No mortality was recorded, and there were no clinical signs indicative of
systemic toxicity at any treestment level. No treatment-related dermd irritationwas produced. Therewere
no trestment-related effects on body weight, food consumption or food efficiency ineither sex of rabbits.
Sgnificant inhibition of plasma (29%) and brain (10.7%) ChE was observed in femde rabbits at 75
mg/kg/day. In addition, inhibition(24%) of red blood cdl (RBC) cholinesterase in female rabhbits trested
with 75 mg/kg/day was noticed. In male rabhits, there were no trestment-related changesin the plasma,
RBC or brain cholinesterase activities at any dose leve during the study. Thefemae plasma, RBC or brain
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cholinesterase activity was not satisticaly sgnificantly changed at 25, 40, or 50 mg/kg/day.

Systemic toxicity was not observed in thisstudy. The Systemic Toxicity NOAEL = 75 mg/kg/day.
The Cholinester ase inhibition NOAEL =50 mg/kg/day, and LOAEL = 75 mg/kg/day, based on
decreased plasma, red blood cdl and brain ChE inhibitioninfemae rabbits. 1n mae rabbits, the NOAEL
=75 mg/kg/day, and LOAEL > 75 mg/kg/day.

The study is classfied as Acceptable/non-guiddine.

Subchronic toxicity in rats

Thisrat subchronic feeding sudy (MRID 00066911; HED Doc. Nos. 005858, 001716 & 001719) is
unacceptable. However, requirement was waived since an acceptable chronic study is available.

Subchronic toxicity in mice

No subchronic feeding study in mice is available,

Subchronic toxicity in dog

This 90-day feeding study (MRID 00113398; HED Doc. Nos. 005858, 001716 & 001719) is
unacceptable. This requirement was waived Sncea 1-year acceptable feeding study in dogsis available.

Chronic toxicity in dogs

Ina 1-Year Chronic Feeding Study (MRID 41697901, 42052701 & 44737503) oxamyl (99%) was
adminigered indiet to groups of mae and femde beagle dogs (5/dose) at dose leves of 0, 50, 150, or 250
ppm (equivaent to 0, 1.56, 4.60, or 8.0 mg/kg/day, for males and O, 1.46, 4.50, or 7.84 mg/kg/day, for
femaes, respectively). The dogs were offered the food oncedaly. Inthisstudy aNOAEL for mae dogs
was not established due to depression of cholinesterase in plasma and bran a all dose levels.
Subsequently, a second one-year study (MRID 42052701) was repeated in male dogs (5/dose) at dose
levdsof 0, 12.5, 20, 35 or 50 ppm (equivdent to 0, 0.372, 0.577, 0.930 or 1.364 mg/kg/day). Inthelater
study food was offered ad libitum.

In the firs study administration of oxamyl did not produce any adverse effects in urindyss,
ophthamologicd examinations, and gross pathology at any dose levels. At 50 ppm, in males, the plasma
ChE wasinhibited (P< 0.05) at 6, 9, and 12 months by 33, 34, and 32%, respectively, compared to the
contrals, females exhibited dight depression during the study. At thisdose, only in maes, brain ChE was
depressed 17% compared to controls. At doses 150 and above, increased incidence of clinica signs
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including tremors and vomiting in males and femaes were observed. Mean body weightsbody weight
gans in 250 ppm dose maes and females decreased 23%/81% and 17%/49%, respectively, compared
to controls and the decreases were daidicdly sgnificant (P < 0.05). The body weight changes were
accompanied by decreasesinfood consumptionand food efficiency. Thefood consumption/food efficiency
of 250 ppm males decreased 11%/75% (P < 0.05) in comparison to the controls. In 250 ppm females
food consumption and food efficiency decreased 7% and 42%, respectively, compared to control, but the
decreaseswere not daidicdly Sgnificant. Plasmacholesterol of 150 ppm and 250 ppm maesand femaes
weredecreased. Histologicaly, 3/5high dosema esexhibitedincreased regenerativerend tubular epithelia
dterations.

A second study (MRID 42052701) conducted to establisha NOAEL in mde dogs treated with oxamyl.
At 50 ppm, by study termination, the plasma, RBC and brain (cerebe lum+medullad) ChE was depressed
11, 4, and 20%, respectively, compared to controls (not satigticaly sgnificant).  Although, marked (20%)
brain ChE inhibition may not begatisticaly sgnificant, itisconsidered biologicaly relevant, Sncetremors
were observed at 150 and 250 ppm in males and at al doses in femaesinthe previous sudy. At the 35
ppm dose, the plasma, RBC and brain ChE levels were depressed 18%, 5% and 2%, which appears to
be the true NOAEL. Even though, the study was not replicated as in the previous study to establish the
NOAEL in mde dogs, the results do suggest that the plasma ChE leves are comparable and the
information from this study could be utilized to derive aNOAEL in mae dogs.

The Systemic Toxicity NOAEL = 50 ppm (1.56 mg/kg/day for males and 1.46 mg/kg/day for
females) and LOAEL = 150 ppm (4.60 mg/kg/day for males and 4.50 mg/kg/day for females),
based on decreased body weights and body weight gains.

The Cholinester ase inhibition NOAEL = 35 ppm (0.930 mg/kg/day) for males and 50 ppm (1.56
mg/kg/day) for females, and LOAEL =50 ppm (1.36 mg/kg/day) for males and 4.50 mg/kg/day)
for females, based on decreased brain cholinesterase levelsin maes and vomiting, tremors, plasmaand
brain ChE inhibition in femdes.

CLASSIFICATION: This study (MRID 41697901) incombinationwiththe second 1-Y ear chronic dog
study (MRID 42052701) isUpgr adedfrom Cor e-Supplementary to Acceptable/guiddine and stisfy
the data requirements for a chronic toxicity study in dogs (83-1b).

Chronic toxicity/car cinogenicity in rat [feeding]

In a combined chronic toxicity/carcinogenicity study (MRID 41963201) oxamyl (97.1%, ai.) was
administered inthe diet to 62 Crl:CD®BR rats/sex at dose levels of 0, 25, 50, 100 or 150 ppm (0, 0.992,
1.97, 4.19, or 6.99 mg/kg/day for mdes and 0, 1.32, 2.69, 6.73 or 11.1 mg/kg/day for females,
respectively) for 2 years. An interim sacrifice of 10 raty/'sex/dose was conducted at 12 months. Body
weight, food consumption, food efficency, hematology, dinica chemidry, urindyss, and organ weights
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were recorded.

Trestment with oxamyl did not effect mortdity, food consumption, food ficiency, hematology clinica
chemidry, and urindyss. At 100 and 150 ppm the incidence of hyperactivity and swollen paws/legsin
males and hyperactivity and skin sores in females increased significantly (P < 0.05). The incidence of
hyperactivity at 0, 25, 50, 100 and 150 ppm in maesfemaes was 27%/17%, 37%/23%, 32%/20%,
52%/50% and 63%/73%, respectively. The incidence of swollen legs/pawsin mid and high-dose mades
was 29% and 34%, respectively, compared to 11% in controls. In high-dose femdes the incidence of
swollen paws was 23% compared to 5% in controls. High dose femaes exhibited a high incidence of
dopecia (56%; P < 0.05). Femaes dso exhibited an increased incidence of skin sores or scabs; the
incidence a 100 and 150 ppm, was 61% and 82% , respectively, compared to 39% in controls. Mean
body weightsand body weight gains were sgnificantly lower in maes and femaes at the two higher doses
duringthefirst year of study. In maesat 100 and 150 ppm the mean body weight gains decreased 10%
and 25% (P < 0.05), respectively, compared to controls. At these dose levels the femde body weght
gains were depressed by 27% and 37%, respectively, compared to the controls. The decreased body
weights and body weight gans in maes and femaes were considered secondary to hyperactivity snce
neither the food consumption nor the food efficiency was affected in these test groups. Ophthamologic
evauations of maeratsreveded 3 of 27 in the 100 ppm group and 4 of 31 in the 150 ppm group with
pae ocular fundi. Infemaesat 150 ppm, 4 of 34 ratswere observed withbilaterd irisatrophy. At study
termination, the high-dose femaes exhibited (P < 0.05) a higher incidence of bilaterd retina photo cdlular
atrophy. Thisfinding was not observed a one year sacrificein femaes. At 100 and 150 ppm, in males
plasma ChE leves Sgnificantly decreased 4 - 37% and 18 - 48%, respectively, during the study, compared
to the controls. In females, a these dose levels, plasma ChE was inhibited 38% and 69% (P < 0.05),
repectively, during the firs month of treatment. The red blood cell and brain ChE levels in maes and
femaes were not affected at any dose leve. The results did not show any trestment-related increase in
tumor incidence.

Based on the results of this study (body weights, eyes lesions, hyperactivity, plasma ChE inhibition, and
retina photo receptor cell atrophy), the highest dose tested (150 ppm) appeared to be the MTD and
aufficiently high to evauate the chronic toxicity and carcinogenicity of oxamyl.

The systemic toxicity NOAEL = 50 ppm (1.97 mg/kg/day for males and 2.69 mg/kg/day for femaes)
and the LOAEL = 100 ppm (4.19 mg/kg/day for mdes and 6.73 mg/kg/day for females) based on
hyperactivity, swollenlegs/paws, and skinsores, decreased body weightsand body weight gains, increased
incidence of ocular fundi in males and femaes and inhibition of plasma ChE in mades

CLASSIFICATION: The study isclassified as Acceptable/Guideline and meets the requirements for a
combined chronic toxicity/carcinogenicity study in rodent (83-5).
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Chronic toxicity/car cinogenicity in mice [feeding]

In acarcinogenicity study (MRID 00076813) oxamyl (97.1%, a.i.) was administered in diet to 80 - 88
CD-1mice/sexat doselevdsof 0, 25, 50, or75/100 ppm (converson: 0, 3.75, 7.50r 15/11.25 mg/kg/day
for maes and females, respectively) for 18 months. The 100 ppm dose was reduced to 75 ppm due to
mortdity in the mid- and high-dose groups during the initid phase of the study; however, timing was not
avallable. Body weight, food consumption, hematology, and organ weights were done.

Treatment withoxamyl did not effect food consumptionand hematology. Body weght decrementsinmaes
perssted throughout the study period. During week 11, the body weights of the 50 and 75 ppm maes
decreased 5.5% (P < 0.05), compared to controls. In female mice, body weights decreased early inthe
study, however, were sporadic and were not datisticadly sgnificant. Organwelghtsor histopathology were
not remarkable. Exposure to oxamyl at 75 ppm did not increase tumor incidence.

Based on the effects of body weightsin maes and mortdity in both sexes during the initid phase of the
study, the highest dose tested (75 ppm) appeared to be sufficently high enough for testing the carcinogenic
potentid of oxamyl.

The systemictoxicity NOAEL = 25 ppm (3.75 mgkg/day) and the LOAEL = 50 ppm (7.5 mg/kg/day)
based on decreased body weightsin maes and mortality in maes and femaes during the initid phase of
the study.

CLASSIFICATION: Thesudy isclassfied as Acceptable/Guideline and meets the requirements for
a Carcinogenicity study in rodent (83-2).

D. Developmental/Reproductive T oxicity

Available developmenta toxicity and reproduction studies are adequate to satisfy guidedine requirements.
Oxamyl is not a development toxicant intwo species and it did not affect reproductive parametersin rats.

Developmental toxicity in rats

In a developmenta toxicity study (MRIDs 40859201 & 44737501) oxamyl (97.2%) was administered
by gavage to groups of pregnant CharlesRiver (CD) BRrats (25/group) at doselevelsof 0, 0.2, 0.5, 0.8,
and 1.5 mg/kg from gestation days 7 to 16. On day 22, the dams were sacrificed and the fetuses were
removed.

There were no mortdities or treatment-related gross abnormalities  reported. Maternal toxicity was
observed at the 0.8 mg/kg/day dose, as decreased body weight gain (21%; P < 0.05), decreased food

10
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consumption (10%; P < 0.05) and increased incidence of tremors (4/25) associated with cholinesterase
inhibition. The decreased body weight gain and food consumption and increased incidence of tremorswere
doserdated. At 1.5 mg/kg/day dose the body weight gains and food consumption decreased 30% and
16% (P < 0.05), respectively, compared to controls. At this dose, anincreased number of dams showed
addidicdly 9gnificant (P < 0.05) increaseinggns of diarrhea, eye discharge, sdivation, tremors, and wet
legs, perined and underbody. Treatment had no effect on the reproductive parameters and/or fetal
maformeations or variations. A dose-related decrease in feta body welghts was seen and decrease was
datidicdly sgnificant (P < 0.05) at doses 0.5 mg/kgand above. Thefetal weightsat 0.2, 0.5,0.8, and 1.5
mg/kg, decreased 1.6%, 3.9%, 6.75% and 6.9%, respectively, compared to the controls.

The HIARC (07/15/99) noticed the gpparent quantitative fetal susceptibility to oxamyl and concluded that
there is no fetal susceptibility due to a decrease in maternal waight gain of 9% seen at 0.5 mg/kg/day at
which decreased feta body weights also occurred.

Under the conditions of this study, M aternal Toxicity NOAEL = 0.5 mg/kg/day and the LOAEL =
0.8 mg/kg/day, based on decreased body weght gains, decreased food consumption and increased
incidence of tremors.

The Developmental Toxicity NOAEL = 0.2 mg/kg/day and the LOAEL = 0.5 mg/kg/day, based on
dose-related decreases in the fetal body weight.

CLASSIFICATION: Thedudy isclassfied as Acceptable/Guiddine and satisfies the data requirements
for developmentd toxicity sudy (83-3) inrat.

Developmental toxicity in rabbits

In adevelopmenta toxicity sudy (MRID 00063009), 17 pregnant New Zedand White rabbits per group
were administered Oxamyl (97.1% a.i.; Lot No. H-10, 963-02, IND-1410-196) by gavage at doses of
0, 1, 2, or 4 mg/kg/day on gedtation days (GD) 6-19, inclusve. On GD 29, al surviving does were
sacrificed and dl fetuses were weighed, measured for crown-rump distance, and examined for externa
maformation/variations. Each fetus was examined viscerdly by fresh dissection and the sex determined.
Theheadsfromone-third of the fetuseswere removed, fixed in Bouin’ ssolution, and sectioned by Wilson's
freehand razor technique. All carcasses were eviscerated and processed for skeletal examination.

One doe each in the low- and high-dose groups died prior to scheduled sacrifice; these deaths were
attributed to gavage error. All other animals survived to termina sacrifice. Necropsy was unremarkable.
No treatment-related dinicd Sgns of toxicity were observed in any animd in any trested group. Maternd
absolute body weights and food consumption were comparable between the treated and control groups
throughout the study. However, during the trestment interva (days6 - 19), the mid- and high-dose groups
had significantly (p # 0.05) reduced body weight gains as compared with the controls. Body weight gains

11
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by the mid- and high-dose groups during trestment were 39% and 33%, repectively, of the control levels.
Recovery was apparent during the postdosinginterva whenbody weight gains by these groupswere 114%
and 158%, respectively, of the controls.

Therefore, the maternal toxicity LOAEL was 2 mg/kg/day basedon reduced body weight gains
and the maternal toxicity NOAEL is 1 mg/kg/day.

No treatment-related differences were observed between the treated and control groups for number of
corpora lutea/doe, implantations/doe, preimplantation loss, feta body weights and lengths, or fetal sex
ratios. Dose-related increased resorption rates for the mid- and high-dose groups resulted in increased
postimplantation losses and decreased litter Szes, but gatistica dgnificance was not reached for any
parameter. For the control, low-, mid-, and high-dose groups, the mean resorptions/doe were 0.8, 0.5,
1.0, and 1.2, respectively, resulting in postimplantation losses of 10.4%, 8.7%, 15.9%, and 24.8%,
repectively.  The number of live fetuses/litter was 6.6, 6.6, 5.9, and 5.8. Resorptions in the mid-dose
group conssted of both early (0.7/doe) and late (0.3/doe) resorptions which were not considered
treatment-related. Inthehigh-dosegroup only early resorptionswere observed and two animashad whole
litter resorption congsting of early resorptionsof 1 and 7 implantationsites, respectively, are not considered
treatment-rel ated Snce complete resorptionsin rabbits is not uncommon. Furthermore, resorptionsinthe
high-dose group may have been a consequence of the materna toxicity at this dose.

The number of fetuseg(litters) examined inthe O, 1, 2, and 4 mg/kg/day groups was 113(17), 90(15),
89(15), and 75(13), respectively. No treatment-related external, visceral, or skeleta
maformations/variations were observed in any fetuses.

Therefore, the developmental toxicity NOAEL was 4 mg/kg/day and the developmental toxicity
was not observed at the highest dose tested.

Thisstudyisclassfied as Acceptable/guideline and satisfiesthe requirementsfor adevelopmental toxicity
study (83-3b) inrabbits. Severd deficiencies were noted in the conduct of this study, however, this study
was performed prior to implementation of the current guiddines.

Reproductive toxicity in rats

Inatwo-generationreproduction study (41660801), Crl:CDRBR rats were fed oxamyl (97.1%, a.i.) inthe
diet at dosage levdsof 0, 25, 75, or 150 ppm (gpproximately 0, 1.7, 5.2 or 11.6 mg/kg/day for maes and
0, 2.0, 6.6 or 15.8 mg/kg/day for femaes, respectively). Systemic/Developmenta toxicity was observed
inboth sexesand generations at 75 ppm and above as sgnificantly decreased food consumption (F, maes
and femdes 14.6 - 15.7%, F, maesand femaes 9.9%- 16.8%), body weight ( F, maes and femaes
5 - 9%, F, maesand femdes 7 - 20%) and body weight gain (F, mdes and femdes 14.6 - 20.7%, F,
maesand femdes 13- 13.7%). Inaddition, a 150 ppm, asignificantly increased incidence of clinica Sgns
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(hyperactivity, skin sores and aopecia) was observed.

Based on these results, the NOAEL for systemic/developmental toxicity was 25 ppm (approximeately
1.7and 2.0 mg/kg/day for maesand femaes, respectively); the LOAEL was 75 ppm (gpproximately 5.2
and 6.6 mg/kg/day for maes and females, respectively).

Offspring toxicity wasobservedat 75 ppmand above in both generations as Sgnificantly decreased body
weight during lactation in both generations (2 - 7.6%). In addition, at 150 ppm, the number of live pups
per litter and the viability index decreased 15.7 - 16.4% and 21 - 43%, respectively. Based on these
results,the NOAEL for offspring toxicity was 75 ppm (gpproximately 5.2 and 6.6 mg/kg/day for maes
and femdes, respectively); the LOAEL was 150 ppm (gpproximately 11.6 and 15.8 mg/kg/day for maes
and femades, respectively).

CLASSIFICATION: Thesudy isAcceptable/Guideline and satisfiesthe guiddine requirements (83-4)
for a Reproduction Toxicity Study in Rats.

E. M utagenicity

There are 12 mutagenicity studies available, and severa of these studies are classified as unacceptable.
The acceptable studies together satisfy the pre-1991 mutagenicity initid testing battery guiddines. These
gendtic toxicology studies indicate that oxamyl does not present a mutagenicity concern at this time.
Following are the acceptable studies:

GENE MUTATIONS

1) Salmonella typhimurium reverse gene mutation assay (MRID 40606509; HED Doc. # 006891&
007077): Thetest isin S typhimurium strains TA1535, TA1547, TA98 and TA100 at doses ranging
from 50 to 10,000 pg/plate with or without SO activation. The test is negative in al srains and
concentrations.  This study is classfied as acceptable/guiddine study and satisfies the requirements for
FIFRA Test Guiddine 84-2.

2) Chinese hamgter ovary (CHO) HGPRT forward gene mutation assay (MRID 40606510; HED Doc.
#006891& 007077): Thetest is negative in independently performed trias up to concentrations causng
< 80% decrease in cell viability (1200 uM -S9; 700 uM +S9). This study is classfied as
acceptable/guiddine study and satisfies the requirements for FIFRA Test Guideline 84-2.
CHROMOSOMAL ABERRATIONS

3) Invitro CHO cdl chromosome aberration Assay (MRID 40606507; HED Doc. # 006891& 007077):
The test was negative up to cytotoxic concentrations (# 70 pg/mL -S9; 700 pgimL +S9). This sudy is
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classfied as acceptable/guideline sudy and satisfies the requirements for FIFRA Test Guideline 84-2.
OTHER MUTAGENIC MECHANISM S

4) DNA damagelrepair in Bacillus subtilis rec assay (MRID 00049594; HED Doc. # 005858): The
test was negative up to the highest dose tested (2000 pg/disc -S9). This study is classfied as
acceptable/guiddine study and satisfies the requirements for FIFRA Test Guideline 84-2.

5) Invitro unscheduled DNA synthesesin primary rat hepatocytes(MRID 40606508 & 41096001; HED
Doc. #006891& 007595): Thetest is negetive up to cytotoxic concentrations (# 5nM). Thisstudy is
classfied as acceptable/guideline sudy and satisfies the requirements for FIFRA Test Guideline 84-2.

F. M etabolism

Avallable metabolism data are adequate to satisfy the guiddine requirements. With ord adminigtration,
oxamyl was readily absorbed and diminated in the urine (80 - 91% of the dose) and feces (< 3% of the
dose). The magjor component present in the urine was $-glucuronide of oxime (31 - 37% of the dose),
followed by the metabolite oxime (13 - 18% of the dose) and the parent oxamyl (7 - 11% of the dose).
No tissue accumulation was observed.

1)

In a rat metabolism study (MRID 41520801; HED Doc. No. 010035 & 010017), SD rats (5
anima s'sex/group) received asingle ord dose of “C-oxamyl (1 mg/kg) by gavage. Approximately 80%
of the administered radioactivity was diminated in the urine after 24 hours of dosing, and gpproximately
91% of the dose was diminated in the urine by 168 hours. Less than 3% of the dose was found in the
feces, and gpproximatey 1% of the dose was found in the carcass. Except for muscle and skin, less than
1% of the dose was found in any tissue examined. The data indicated that oxamyl was readily absorbed
withora adminigration and rapidly metabolized and diminated in the urine. There was no sex difference
in the pattern of dimination, and there was essentialy no sequedtration of oxamyl or its metabolites in any
tissue examined.

Oxamyl is hydrolyzed to an oxime, which is mainly found in the urine; (gpproximately 13% of the
adminigtered doseinmae and 18% of the administered dose infemaes) and which had lower toxicity than
oxamyl. The oximeis conjugated with glucuronic acid to form the mgor metabolite.

The resultsof this study provide suffident informationfor the understanding of metabolism of oxamyl. The
isclassfied as Acceptable/Guideline and meets the requirements for a metabolism study (85-1). Since
oxamyl is acutely toxic and demonstrated no carcinogenic potentia, an additiona metabolic study is not
required at thistime.
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G. Special Non-Guideline Studies

A new acute inhaation study (MRID# 45155801) with cholinesterase anayseswas submitted during the
prepartion of the Toxicology Chapter for Oxamyl.

Inanacutenose only inhdationstudy, 10 Crl:(SD) IGS BR rats per sex per group were exposed to 0.0049
mg/L or 0.024 mg/L of aerosolized oxamyl dust for 4 -hours (MRID# 45155801). Test atmosphereswere
measure gravimetricaly. Particleszesgenerated had aMMAD ranging from 0.85to0 1.2 um. Immediately
following exposure, al rats were sacrifice and blood and brain samples were collected for cholinesterase
anayses.

No deaths ineither sex or at either dose level were seenduring or immediately after exposure prior
to sacrifice. Tremors and lethargy was seen in mogt rats following exposure.  Other clinica signs
immediatdly following exposure were wet/stained fur, ocular/nasal discharge, and diarrhea. At the 0.0049
mg/L, these latter clinical sgnswere stated to be smilar to control incidences, however, dinicd sgns by
group or individua signswere not reported.

Only initid body weightsweredetermined, snceanimdswere sacrificeimmediatey after exposure.

Bidlogicdly and datidicdly dgnificant plasma (PCHEI), erythrocyte (ECHEI) and brain
cholinesterase inhibition (BCHEI) occurred in both sexes and dose levels, except PCHEI was not
gonificant infemalesat the LDT. Inmaesat 0.0049 and 0.024 mg/L, PCHEI was 12% and 72%, ECHEI
was 28% and 72%, and BCHEI was 15% and 68%, respectively. Infemaesat 0.0049 and 0.024 mg/L,
PCHEI was 6.5% and 76%, ECHEI was 29% and 73%, and BCHEI was 9% and 67%, respectively.

The LDT was 0.0049 mg ai/L, which is the LOAEL base on biologically and statistically
sgnificant decreases in PCHEI, ECHEI, and BCHEI in males and females. PCHEI was not
ggnificant for femaesat the LDT. Thusthere was aNOAEL for femaes, but not for males.

The study is acceptable asanon-guiddine (NG) study of axamyl induced cholinesterase inhibition through
4-hour acute inhalation exposure.

The regidrant submitted caculations, converting mg/L to mg/kg using actua body weight data and the

following formula
mg/kg = (endpoint in mg/L x 10.26 L/hr x 4 hr exposure)/(average body weight)

H. Neur otoxicity

Available neurotoxicity studies were adequate to satisfy the guideline requirements.
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Acute neurotoxicity in hens

In ainvaid acute delayed neurotoxicity study (MRID 00066893; HED doc. No. 001716 & 005858) in
hens, dinica sgns of depression, lethargy, ataxia, ruffled feathers, incoordination, and dight respiratory
difficulty were seenintreated hens. These symptoms disappeared 12 hours after dosing. No compound
related histological changeswere seen, and no deaths occurred inthe treeted hens. This study is classified
as unacceptable for lack of individud bird and histopathology data.  Thisrequirement iswaived Shce acute
and subchronic rat neurotoxicity studies are avallable which adequately demonstrate the neurotoxicity
potentia of oxamy/l

Acute neur otoxicity in rats

In an acute ord neurotoxicity study (MRID Nos: 44254401 & 44420301 & 44740701), Sngle gavage
doses of oxamyl (98.3% a.i.) indelonizedwater wereadministeredto groups of Crl:CD rats (42/sex/dose).
Mades received 0, 0.1, 1.0, or 2.0 mg/kg and femaes received 0, 0.1, 0.75, or 1.5 mg/kg. Twelve
rats/group were designated as neurotoxicity subgroup animas. All twelve of these rats/group were used
for Functionad Observationd Battery (FOB) and Motor Activity (MA) assessmentsondays 1, 8, and 15.
Body weight and dinica Sgnswere adso recorded for theseanimas. Six of therats/group were euthanized
for in situ perfuson. Thirty rats/group were designated as the clinicd pathology group and were utilized
for blood and brain collection for evauation of cholinesterase levels.

One high-dose mde died on day 1. High-dose maes had significantly (p<0.05) decreased mean body
weight gainfor days 1-2. Smilarly, mid-dose malesand high-dosefema esa so exhibited lower (n.s)) body
weight gains. Decreased food consumption (n.s.) was aso observed in mid- and high-dose males.

Satigticaly (p<0.05) and biologicaly sgnificant dose related decreases in blood and brain cholinesterase
activity were observed inmid- and high-dose maes and femaes on day 1 at the peak time of effect (30 -
60 minutespost-dosing). Mean decreases were generally $40%. By day 2, decreasesin cholinesterase
activity were no longer biologicaly sgnificant. No toxicologicaly sgnificant decreases in cholinesterase
activity were observed in any animals after day 1 or in low-dose maes and femaes at any time point.

Clinicd sgns and FOB effects, consstent with decreased cholinesterase activity, were observed 30-60
minutes post-exposure in the mid- and high-dose males and femaes. Observations included soiled fur,
lacrimation, sdivetion, dow righting reflex, abnormal gait, tremors, impaired locomotion, no response to
tall pinch, increased limb splay, incoordination, labored breathing, and decreased fordimb and hindimb grip
grength. Other effects, included abnormal posture, palpebral closure, docile behavior, and decreased
motor activity. No treatment-related clinicad sgns or FOB effects were observed in low-dose animals or
after day 1. Therefore, the RBC, plasma and brain ChE inhibition NOAEL = 0.1 mg/kg/day for
males and femalesand LOAEL = 1.0 mg/kg/day in malesand 0.75 mg/kg/day in females.
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No treatment-related gross effects or histopathology were observed.

Under the conditions of this sudy, the systemic/neur otoxicity LOAEL is 1.0mg/kgfor male rats and
0.75mg/kg for female rats based on clinical signs, FOB effects, and decreased blood and brain
cholinesterase activity. The NOAEL is0.1 mg/kg.

Thisacuteoral neurotoxicity study is classfied Acceptable/Guideine. This udy doessaisfy theguiddine
requirement for an acute ora neurotoxicity sudy (81-8) in rats.

Subchronic neur otoxicity in rats

Inasubchronic oral neurotoxicity study (MRID 44504901), 42 Crl:CDR(SD)BR rats/sex/exposure group
were adminigered Oxamyl Technica (purity, 98.3%) at concentrations of 0, 10, 30, or 250 ppm
(equivdent to 0, 0.564, 2.10, or 14.9 mg/kg/day for male rats and 0, 0.679, 2.40, or 19.9 mg/kg/day for
femderats, respectively) inthe diet. The 30 and 250 ppm concentrationswere reduced from 100 and 300
ppm, respectively, onday 7 of adminidrationdue to toxic effectsinduding tremorsand weight loss. Twelve
rats/'sex/exposure group were assigned to the neurotoxicity group and underwent functiona observational
battery (FOB) and motor activity (MA) testing prior to dietary administration and during weeks 4, 8, and
13. Ten rats/sex/exposure group were sacrificed on days 27 and 55 and a termination of the study for
cholinesterase activity determinations. Six rats/sex/exposure group (from the neurotoxicity group) were
perfused for neuropathology at study termination.

All animds survived to scheduled termination. At theend of 90 days, body weightsof maeand femderats
receiving 250 ppm in the diet were significantly depressed by 24% and 10%, respectively (p<0.05).
Decreases in body weghts correlated with decreased food consumption in males and decreased food
efficdencyinbothsexes. Exposure-related clinical sgns (tremors, abnormal gait or mohility, hunched-over
posture, exophthamus, ptos's, hyperactivity, piloerection, colored discharge from the eyes, hyperactivity
and lacrimation) were present in one or both sexes administered 250 ppm in the diet but not in animas
administered 30 or 10 ppm. During the FOB, sgnificant changes in incidences of ptoss, piloerection,
abnormal gait, pupillary response to light, and hindlimb grip strength were observed in either mae and/or
femde rats adminigtered 250 ppm. At the end of the study, the mean plasma, RBC and brain (corticd)
ChE levels were decreased by 24, 48 and 40%, respectively in maesand 60, 55, and 51%, respectively
infemales, compared to controls. Decreasesin brain and blood cholinesterase activity correlated withthe
presence of dinica 9gns and changesin FOB parametersinthe 250 ppmgroup. Generdly, the magnitude
of ChE inhibitionwas greater infemaes than maes, and there was no cumulative effect with time. Motor
activity was not significantly affected at any concentration. No oxamyl-rel ated neuropathological changes
were observed in any exposure group.

Under the conditions of this sudy, the Systemic Toxicity LOAEL is 250 ppm (14.9 mg/kg/day and
19.9 mg/kg/day for male and femaler ats, respectively), based on decreasesin body weights and
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food efficiency of both sexes. The NOAEL is 30 ppm (2.10 mg/kg/day and 2.40 mg/kg/day for
male and femalerats, respectively).

The LOAEL for neurobehavioral effects is 250 ppm (14.9 mg/kg/day and 19.9 mg/kg/day for male
andfemalerats,respectively) basedondecr easesin plasma, RBC and brain ChE activity, clinical
sgns consistent withcholinester aseinhibition, and changesinincidencesof FOB par ameter s such
asincreasesinptosis, piloer ection, and abnor mal gait and decr easesin pupillary responsetolight
and hindlimb grip strength. The NOAEL is30 ppm (2.10 mg/kg/day and 2.40 mg/kg/day for male
and femalerats, respectively).

The LOAEL for ChEIl wasbased on decreased plasma, RBC and brain ChE activity. The ChE
LOAEL =250 ppm (14.9 mg/kg/day and 19.9 mg/kg/day for male and femaler ats, respectively)
and NOAEL = 30 ppm (2.10 mgkg/day and 2.40 mgkg/day for male and female rats,

respectively).

Thisstudy is classified acceptable and satisfiesthe guiddinerequirement for asubchronic oral neurotoxicity
study (82-7) inrats.

I1. Uncertainty Factor/FQPA Considerations

The following evduation of the chemica oxamyl is provided to address FQPA considerations on the
sengtivity of infants and children.

The gpplication of a FQPA Safety Factor to ensure the protection of infants and children from exposure
to oxamyl, asrequired by FQPA, was determined by the HED FQPA Safety Factor Assessment Review
Committee [see below]. The HIARC recommended to the FQPA Safety Factor Committee that the
FQPA 10X Safety Factor beremoved because therewas no increased susceptibility to fetuses following
in utero exposureinthe developmental toxicity study inrats and rabbits and ina 2-generation reproduction
toxicity sudyinrats. Oxamyl was presented to the HED FQPA Safety Factor Committee on August 30,
1999.

The FQPA Safety Factor Committee determined that the 10x FQPA safety factor should be removed,
based on the fallowing:

Q) The toxicology data base is complete for FQPA assessment;

2 The HIARC concluded that the toxicity data provide no indication of increased
susceptibility of young rats or rabbits to oxamyl;

3 The HIARC determined that a developmental neurotoxicity study is not required;
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4 The exposure assessmentswill not underestimate the potentia dietary (food and drinking
water) exposures for infants and children from the use of oxamyl; and

) There are currently no residentia (non-occupational) uses of oxamyl.

A copy of the FQPA Safety Factor Committee Report, dated September 13, 1999 [HED Document No.
013737] is appended.

[1l.  Toxicity End-Point Selection

On Jure 8, and August 15, 1999, the Hazard Identification Assessment Review Committee [HIARC]
evauated the entire toxicologica database on oxamyl and sdlected the relevant toxicity endpoints, taking
into cong derationthe use patterns and exposure informationonthis chemicd. On July 5, 2000the HIARC
revauated the inhdation endpoint and sel ected aendpoint fromaninhadationstudy instead of an acute oral
neurotoxicity sudy. Theselected revauated toxicologica endpointsand thedosesfor risk assessment are
summarized in the Table below and additiona relevant details for each endpoint are presented.

The doses and toxicologica endpoints selected for various exposure scenarios are summarized below.
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EXPOSURE DOSE ENDPOINT STUDY
SCENARIO (mg/kg/day)
Acute Dietary Acute Neurotoxicity | LOAEL =0.75 mg/kg/day is based on Acute Neurotoxicity - Rat

NOAEL=0.1 clinical signs, and decreased plasma, (MRID# 44254401,
UF=100 red cell and brain cholinesterase 44420301 & 44740701
inhibition in females
Acute RfD = 0.001 mg/kg
LOAEL = 0.75 mg/kg/day is based on Acute Neurotoxicity - Rat
Chronic Dietary NOAEL=0.1 clinical signs, and decreased plasma, (MRID# 44254401,
UF= 100 red cell and brain cholinesterase 44420301 & 44740701
inhibition in females
Chronic RfD = 0.001 mg/kg/day
Short- Term LOAEL =75 mg/kg/day is based on 21-Day Dermal Toxicity -
(Dermal) Dermal plasma, red blood cell and brain ChEl Rabbit
NOAEL=50 infemales (MRID# 44751201)
UF=100
Intermediate- Term Dermal LOAEL =75 mg/kg/day is based on 21-Day Dermal Toxicity -
(Dermal) NOAEL=50 plasma, red blood cell and brain ChEl Rabbit
UF=100 infemales (MRID# 44751201)
Long-Term Based on the use pattern (applied using groundboom, aerial, airblast, chemigation, soil
(Dermal) injection, handgun sprayer, and bulb dip equipment at the rate of 0.25 to 8 Ib ai/acre, may be
applied at weekly intervals up to amaximum of 6 applications/crop cycle), thisrisk
assessment is not required.
Inhalation Acute Inhalation LOAEL =0.0049 mg/L is based on Acuteinhalation - Rat
(Short & LOAEL=0.0049 clinical signs, and decreased plasma, (MRID# 4555801)
Intermediate) mg/L red cell and brain cholinesterase
UF=300 inhibition in rats
Inhalation Based on the use pattern (applied using groundboom, aerial, airblast, chemigation, soil
(Long-Term) injection, handgun sprayer, and bulb dip equipment at the rate of 0.25 to 8 Ib ai/acre, may be

applied at weekly intervals up to amaximum of 6 applications/crop cycle), thisrisk

assessment is not required.
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A.DERMAL ABSORPTION FACTOR

A dermal absorption factor is not required since a dermal NOAEL was selected for Short- and
Intermediate-Term dermal exposure risk assessment; the use pattern does not indicate long term dermdl
exposure potentid. In addition, thereisno carcinogenicity risk associated with oxamyl. Therefore, Long-
Term dermd risk assessment is not required (HIARC Report dated August 31, 1999; HED Doc. No.
013711, and HIARC Report of July 5, 2000).

V. DATA GAPS

There are nod data gaps for the stlandard Subdivision F Guiddine requirementsfor food-use chemical by
40 CFR Part.

D:\oxamyl\toxchapter.red 10/14/99, revised 7/20/2000
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